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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3,6-9,11-13, and 15-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Leung (patent No. 5,784,588). 

3. As per claims 1 ,3,7,8,1 6, Leung taught the invention substantially as claimed 
including a data processing ("DP") system comprising: 

a) A plurality of registers (18,22,28) (e.g., see figs. 1,2, and col. 4, lines 57-66 
and col. 6, lines 33-53); 

b) A plurality of connections each of said connections respective corresponding 
with one of said registers The connections from the scoreboard unit to the dependency 
checking unit (82)[the connection transmits plural bits in figure 6 and would have 
comprised plural connections to quickly transmit the bits)[the transmission of the bits 
provides that, at least during transmission, each of the connections corresponds to a 
register (i.e., the register whose information is being transmitted via the corresponding 
connection)]. Also (claims 2,7) since, when received, the bits were used in parallel and 
since it was well known to transmit plural bits in parallel in a processor, one of ordinary 
skill would have been motivated to transmit a plurality of the bits (i.e., a word) from the 
scoreboard in parallel at least to reduce the time necessary to transmit the data. Here 
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when plural connections (comprising a bus) between the scoreboard and hazard 
detection circuitry was transmitting in parallel a different bit that corresponded to a 
pending write for plural respective registers then each of the connections would have 
corresponded to a different register; 

c) At least one pipeline configured to process and execute said instructions (e.g., 
see figs. 1,3,6 and col. 3, line 66-col. 4, line 17, and col. 8, lines 10-65); 

d) A Scoreboard (comprising maintaining means) having a plurality of bits 
indicative of whether each of said plurality of register is respectively associated with a 
pending write, (e.g., see fig., 4,5,6, col. 10, lines 7-16) [Leung taught that the 
scoreboards reflect the destination operands of the floating point operands at col. 10, 
lines 51-56, this destination provided for the destination of an operation and that 
requires a write to the destination location, therefore the scoreboards reflect pending 
writes to a corresponding register][At col. 1 1 , lines 29-52 Leung taught that the 
indications in the scoreboard comprise individual bits for each corresponding storage 
location and the setting of each bit indicates an update of the corresponding storage 
location, where this update is equivalent to a write]; 

e) Said scoreboard coupled to the connections and configured to transmit said 
data across said connections, [ the multiple bits of data from the scoreboards are 
transmitted to dependency checking logic (82) for determining if dependencies exist for 
floating point instructions (e.g., see col. 10, lines 1-29)[ in figure 6 a multi-bit transmitted 
word (102,104) is received by the dependency checking logic(82) for determining the 
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dependency, fig. 7 shows the transmitted word comprising plurality of bits(e.g., see col. 
12, line42-col. 13 line 67]; 

f) Hazard detection circuitry coupled to said connections and configured to 
receive said transmitted data and to compare each of the transmitted bits to respective 
bits of an address (decoded from an instruction) associated with at least one instruction; 
and (e.g., see fig. 4) [the data from the scoreboards are transmitted to dependency 
checking logic (82) for determining if dependencies exist for floating point instructions 
(e.g., see col. 10, lines 1-29)[in figure 6 a multi-bit transmitted word (102,104) is 
received by the dependency checking logic(82) for determining the dependency, fig. 7 
shows the transmitted word comprising plurality of bits(e.g., see col. 12, line 42-col. 13 
line 67][by using the register address as the means to multiplex or select bits indicating 
dependency in figure 6 each input individual bit is compared to the corresponding to the 
address and the bit that corresponded to the address is output from the detector; and 
detecting a data hazard based on the comparing step (e.g., see fig. 6, 7 and col. 12, line 
38-col. 13, line 67). 

4. Leung did not expressly detail (claims 1 ,7,16) that the register identifiers used 
were decoded or means for decoding. Leung however taught that the destination 
register identifiers were logically combined with the individual bits received from the 
scoreboard (e.g., see figs. 6,7 and col. 12, line 32-col. 13, line 67). The individual bits 
from the scoreboard comprised a bit for each register (e.g., see col. 1 1 , lines 29-52). 
The destination indication used by instructions as taught by Leung in a industry 
standard processor would have comprised a corresponding combination of values for a 
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plurality of bits of a multiple bit address. The address would been part of an instruction 
in at least one implementation of the Leung teachings (immediate address). Therefore 
in the processing of the instruction comprising an address the decoding of the 
instruction would have been required to use the instruction for the dependency 
determination in figure 6). Therefore in order to combine a register indication (address) 
to plural individual corresponding bits to determine the dependency for a corresponding 
register, one corresponding indication for the address would have had to had been input 
to the detector for each bit received by the scoreboard in a form that could be used for 
comparison (i.e., decoded address portion of the instruction).. Therefore one of ordinary 
skill would have been motivated to decode the address (i.e., decode the instruction 
comprising the address) into a form that would have the address separate from the 
other portions of the instruction (e.g., see fig. 5,6). 

5. As to claim 6,9,17,18, since destination address (which would have comprised 
plurality of bits to be able to address the number of locations in Leung's memory) is 
taught by Leung and used in the comparison for selecting or multiplexing the bits from 
the scoreboard then one of ordinary skill would have been motivated to provide a 
decoder (such as was conventional in processors at the time of the claimed invention 
for decoding macroinstructions) to decode the instruction with the destination operand 
for providing the destination address for the comparison (e.g., see fig. 4) (e.g., see col. 
10, lines 1-29). 
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6. As per claim 1 1 , Leung taught the invention substantially as claimed including a 
data processing ("DP") system comprising (As per claim 11): 

a) Processing instructions via at least one pipeline (e.g., see figs.1,3,6 and col. 3, 
line 66-col. 4, line 17, and col. 8, lines 10-65); 

b) Providing a plurality of registers (18,22,28) (e.g., see figs. 1,2, and col. 4, lines 
57-66 and col. 6, lines 33-53); 

«> 

c) Maintaining a plurality of bits, each of said bits indicating whether a 
corresponding one of the registers is associated with a pending write (e.g., see fig., 
4,5,6, col. 10, lines 7-16) [Leung taught that the scoreboards reflect the destination 
operands of the floating point operands at col. 10, lines 51-56, this destination of an 
operation provide for the destination of an operation and that requires a write to the 
destination location, therefore the scoreboards reflect pending writes to a corresponding 
register][At col. 1 1 , lines 29-52 Leung taught that the indications in the scoreboard 
comprise individual bits for each corresponding storage location and the setting of each 
bit indicates an update of the corresponding storage location, where this update is 
equivalent to a write]; 

d) Transmitting a data word said data word including each of the bits, wherein 
each asserted bit in said word indicates that a different one of said registers is 
associated with a pending write (e.g., see fig. 4) [ the data from the scoreboards are 
transmitted to dependency checking logic (82) for determining if dependencies exist for 
floating point instructions (e.g., see col. 10, lines 1-29)[ in figure 6 a multi-bit transmitted 
word (102,104) is received by the dependency checking logic(82) for determining the 
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dependency, fig. 7 and also shows the transmitted word comprising plurality of 
bits(e.g M see col. 12, line 42-col. 13 line 67]; 

e) Receiving the data (e.g., see fig. 4) [ the data from the scoreboards are 
transmitted to dependency checking logic (82) for determining if dependencies exist for 
floating point instructions (e.g., see col. 10, lines 1-29)[ in figure 6 a multi-bit transmitted 
word (102,104) is received by the dependency checking logic(82) for determining the 
dependency, fig. 7 and also show the transmitted word comprising plurality of bits(e.g., 
see col. 12, line 42-col. 13 line 67]; 

f) Comparing said data word to a register identifier associated with at least one 
instruction presently in said at least one pipeline; and (e.g., see fig. 4) [ the data from 
the scoreboards are transmitted to dependency checking logic (82) for determining if 
dependencies exist for floating point instructions (e.g., see col. 10, lines 1-29)[ in figure 
6 a multi-bit transmitted word (102,104) is received by the dependency checking 
logic(82) for determining the dependency, fig. 7 and also show the transmitted word 
comprising plurality of bits(e.g., see col. 12, line 42-col. 13 line 67][by using the register 
address to the means to multiplex or select bits indicating dependency in figure 6 each 
input individual bit is compared to the corresponding to the address and the bit that 
corresponded to the address is output from the detector; 

g) detecting a data hazard based on the comparing step (e.g., see fig. 6, 7 and 
col. 12, line 38-col. 13, line 67). 

7. Leung did not expressly detail (claim 1 1 ) that the register identifiers used were 
decoded. Leung taught that the destination register identifiers were logically combined 
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with the individual bits received from the scoreboard (e.g., see figs. 6,7 and col. 12, line 
32-col. 13, line 67). The individual bits from the scoreboard comprised a bit for each 
register (e.g., see col. 1 1 , lines 29-52). The destination indication used by instructions 
as taught by Leung in a industry standard processor would have comprised a 
corresponding combination of values for a plurality of bits of a multiple bit address. The 
address would been part of an instruction in at least one implementation of the Leung 
teachings (immediate address). Therefore in the processing of the instruction 
comprising address the decoding of the instruction would have been required to use the 
instruction for the dependency determination in figure 6). Therefore in order to combine 
a register indication (address) to plural individual corresponding bits to determine the 
dependency for a corresponding register, one corresponding indication for the address 
would have had to had been input to the detector for each bit received by the 
scoreboard in a form that could be used for comparison (i.e., decoded address portion 
of the instruction).. Therefore one of ordinary skill would have been motivated to decode 
the address (i.e., decode the instruction comprising the address) into a form that would 
have the address separate from the other portions of the instruction (e.g., see fig. 5,6). 

8. As per claim 12, Leung taught modifying one of the bits based one the decoded 
register identifier (e.g., see col. 13, lines 56-67 and fig.7). 

9. As to claim 13,19,20 Leung taught a DP system comprising: 

a) Processing instructions via at least one pipeline (e.g., see figs. 1,3,6 and col. 3, 
line 66-col. 4, line 17, and col. 8, lines 10-65); 



1 



Application/Control Number: 10/636,073 Page 9 

Art Unit: 2183 

b) Providing a plurality of registers (18,22,28) (e.g., see figs. 1,2, and col. 4, lines 
57-66 and col. 6, lines 33-53); 

c) Storing and Maintaining a plurality of bits within a scoreboard, (e.g., see fig., 
4,5,6, col. 10, lines 7-16) [Leung taught that the scoreboards reflect the destination 
operands of the floating point operands at col. 10, lines 51-56, this destination of an 
operation provide for the destination of an operation and that requires a write to the 
destination location, therefore the scoreboards reflect pending writes to a corresponding 
register][At col. 1 1 , lines 29-52 Leung taught that the indications in the scoreboard 
comprise individual bits for each corresponding storage location and the setting of each 
bit indicates an update of the corresponding storage location, where this update is 
equivalent to a write]; 

d) Providing a plurality of connections each of said connections respective 
corresponding with one of said registers The connections from the scoreboard unit and 

> 

the dependency checking unit (82)[the connection transmits plural bits in figure 6 and 
would have comprised plural connections to quickly transmit the bits)[the transmission 
of the bits provides that at least during transmission each of the connections 
corresponds to a register (i.e., the register whose information is being transmitted via 
the corresponding connection)]. 

e) Each of said bits indicating whether a corresponding one of the registers is 

« 

associated with a pending write [Leung taught that the scoreboards reflect the 
destination operands of the floating point operands at col. 10, lines 51-56, this 
destination of an operation provide for the destination of an operation and that requires 
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a write to the destination location, therefore the scoreboards reflect pending writes to a 
corresponding register][At col. 11, lines 29-52 Leung taught that the indications in the 
scoreboard comprise individual bits for each corresponding storage location and the 
setting of each bit indicates an update of the corresponding storage location, where this 
update is equivalent to a write]; 

f) Transmitting each of the bits across a different one of said connections, [ the 
multiple bits of data from the scoreboards are transmitted to dependency checking logic 
(82) for determining if dependencies exist for floating point instructions (e.g., see col. 
10, lines 1-29) [ in figure 6 a multi-bit transmitted word (102,104) is received by the 
dependency checking logic (82) for determining the dependency, fig. 7 shows the 
transmitted word comprising plurality of bits (e.g., see col. 12, line 42-col. 13 line 67]. 

g) Comparing each of the transmitted bits to respective bits of a register address 
(decoded from an instruction) associated with at least one instruction; and (e.g., see fig. 
4) [ the data from the scoreboards are transmitted to dependency checking logic (82) for 
determining if dependencies exist for floating point instructions (e.g., see col. 10, lines 
1-29)[ in figure 6 a multi-bit transmitted word (102,104) is received by the dependency 
checking logic(82) for determining the dependency, fig. 7 and also show the transmitted 
word comprising plurality of bits(e.g., see col. 12, line 42-col. 13 line 67][by using the 
register address to the means to multiplex or select bits indicating dependency in figure 
6 each input individual bit is compared to the corresponding to the address and the bit 
that corresponded to the address is output from the detector. 
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10. Detecting a data hazard based on the comparing step (e.g., see fig. 6, 7 and col. 
12, line 38-col. 13, line 67). 

1 1 . Leung did not expressly detail (claims 13,19) that the register identifiers used 
were decoded. Leung taught that the destination register identifiers were logically 
combined with the individual bits received from the scoreboard (e.g., see figs. 6,7 and 
col. 12, line 32-col. 13, line 67). The individual bits from the scoreboard comprised a bit 
for each register (e.g., see col. 1 1 , lines 29-52). The destination indication used by 
instructions as taught by Leung in a industry standard processor would have comprised 
a corresponding combination of values for a plurality of bits of a multiple bit address. 
The address would been part of an instruction in at least one implementation of the 
Leung teachings (immediate address). Therefore in the processing of the instruction 
comprising address the decoding of the instruction would have been required to use the 
instruction for the dependency determination in figure 6). Therefore in order to combine 
a register indication (address) to plural individual corresponding bits to determine the 
dependency for a corresponding register, one corresponding indication for the address 
would have had to had been input to the detector for each bit received by the 
scoreboard in a form that could be used for comparison (i.e., decoded address portion 
of the instruction). Therefore one of ordinary skill would have been motivated to decode 
the address (i.e., decode the instruction comprising the address) into a form that would 
have the address separate from the other portions of the instruction (e.g., see fig. 5,6). 

12. As per claim 15, 21 Leung taught modifying one of the bits based one the 
decoded register identifier (e.g., see col. 13, lines 56-67 and fig. 7). 
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Response to Arguments 

Applicant's arguments with respect to claims 1-3,6-9,11-13,15-21 have been 
considered but are moot in view of the new ground(s) of rejection. 

Allowable Subject Matter 

13. Claim 10 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Arora (patent No. 6,219,781) disclosed a method and apparatus for performing 
register hazard detection (e.g., see abstract). 

Arora (patent No. 6,304,955) disclosed a method and apparatus for performing 
latency based hazard detection (e.g., see abstract). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric Coleman whose telephone number is (571) 272- 
4163. The examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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